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APPARATUS FOR MEASURING THICKNESS
OF LENS AND METHOD USING THE
APPARATUS

BACKGROUND

1. Technical Field

The disclosure generally relates to an apparatus, and more
particularly, to an apparatus for measuring a thickness of a
lens.

2. Description of Related Art

Nowadays LEDs (light emitting diodes) are applied widely
in various applications. Generally, an LED may be used with
a lens to adjust light distribution thereof. The lens has a light
incident face for receirving light from the LED, and a light
emergent face for radiating light out of the lens. The light
incident face and the light emergent face are generally
designed to have complicated, irregular shapes for obtaining
desired light pattern. However, the complicated, irregular
shapes of the light incident face and the light emergent face of
the lens cause measuring the thickness of the lens being
difficult.

What 1s needed, therefore, 1s an apparatus which can
address the limitations described.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the present embodiments can be better
understood with reference to the following drawings. The
components 1n the drawings are not necessarily drawn to
scale, the emphasis 1nstead being placed upon clearly 1llus-
trating the principles of the present embodiments. Moreover,
in the drawings, like reference numerals designate corre-
sponding parts throughout the various views.

FIG. 1 1s an 1sometric, assembled view of an apparatus in
accordance with an embodiment of the present disclosure,
wherein a lens 1s disposed on the apparatus.

FIG. 2 1s an exploded view of the apparatus of FIG. 1.

FIG. 3 1s a cross section of the apparatus of FIG. 1, taken
along line III-111 thereof.

FIG. 4 1s an enlarged view of a part IV of FIG. 3.

DETAILED DESCRIPTION

Referring to FIG. 1, an apparatus for measuring a thickness
of a lens 60 1s shown. The apparatus includes a first support
10, a second support 20, a third support 30, a first positioning
clement 40, a second positioning element 50, a measuring
device 80 and an operating element 90.

Also referring to FIG. 4, the lens 60 includes a light inci-
dent face 62 and a light emergent face 64 opposite to the light
incident face 62. In this embodiment, the light incident face
62 1s a concaved and curved face, and the light emergent face
64 1s a convex and curved face with a depression 66 defined 1n
a center thereof. The depression 66 1s aligned with the light
incident face 62.

Also referring to FIGS. 2-3, the first support 10 and the
second support 20 have the same configuration. Each of the
first support 10 and the second support 20 includes a chassis
12,22 and an arm 14, 24 extending upwardly from the chassis
12, 22. The chassis 12, 22 1s fixed on a support (such as a
table) via four screws 70. The arm 14, 24 defines a through
hole 140, 240 adjacent to a top end thereof and a slot 142, 242
communicating with the through hole 140, 240. The slot 142,
242 extends from a top face of the arm 14, 24 to the through
hole 140, 240 along a height of the arm 14, 24.
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The third support 30 1s placed between the first support 10
and the second support 20. The third support 30 also includes
a chassis 32 and an arm 34 extending upwardly from the
chassis 32. The arm 34 of the third support 30 1s wider than the
arms 14, 24 of the first support 10 and the second support 20.
A groove 340 1s defined 1n a top face of the arm 34 of the third
support 30. A width of an upper portion of the groove 340 1s
constant, and a width of a lower portion of the groove 340
gradually decreases along a top-to-bottom direction of the
arm 34. The groove 340 is used to receive the lens 60 therein
for supporting the lens 60 on the third support 30. A pair of
blocks 342 are formed 1n the groove 340. The blocks 342 are
located facing each other. The two blocks 342 are used to abut
against the light emergent face 64 of the lens 60 when the lens
60 1s disposed 1n the groove 340, whereby the lens 60 1s
readily held 1n the groove 340 of the third support 30.

The first positioning element 40 includes a pole 42, a sleeve
44 and a head 46. The sleeve 44 surrounds a rear end of the
pole 42. The sleeve 44 has an outer diameter smaller than a
diameter of the through hole 140. The sleeve 44 1s retained
within the through hole 140 of the arm 14 to fix the pole 42 to
the first support 10. The head 46 1s detachably mounted to a
front end of the pole 42. The head 46 1s used to press the lens
60 to further position the lens 60 on the third support 30. The
head 46 can be replaced by other types of heads according to
different shapes of lenses to be measured. The head 46
includes a base portion 460, a connecting portion 462 and a
probe portion 464. The base portion 460 of the head 46 1s
connected to the front end of the pole 42. The base portion 460
may be screwed into the front end of the pole 42 for realizing
convenient attachment and detachment of the head 46 relative
to the pole 42. The connecting portion 462 has a diameter
gradually decreasing from the base portion 460 towards the
probe portion 464. The connecting portion 462 has a shape
similar to a cone. The probe portion 464 1s formed on a front
distal end of the connecting portion 462. In this embodiment,
the probe portion 464 1s a ball having a curvature radius less
than that of the depression 66 of the light emergent face 64 of
the lens 60. Thus, the probe portion 464 can contact a deepest
position of the depression 66 successiully.

The second positioning element 50 has a configuration
similar to that of the first positioning element 40. The second
positioning element 50 also includes a pole 52, a sleeve 54
and a head 56. The pole 52 extends through the through hole
240 of the second support 20. The pole 52 1s movable 1n the
through hole 240 along front-to-rear or rear-to-front direc-
tion. The sleeve 54 surrounds a front end of the pole 52. The
sleeve 34 has an outer diameter larger than a diameter of the
through hole 240. The sleeve 34 is located 1n rear of the arm
24 of the second support 20 to limit the movement of the pole
52. The head 56 1s detachably mounted to a rear end of the
pole 52. The head 56 of the second positioning element 50 1s
used to press the lens 60 together with the head 46 of the first
positioning element 40, thereby to obtain the thickness of the
lens 60. The head 56 can be replaced by other types of heads
according to different shapes of lenses to be measured. The
head 56 includes a base portion 360, a connecting portion 562
and a probe portion 564. The base portion 560 of the head 56
1s connected to the rear end of the pole 52. The base portion
560 may be screwed into the rear end of the pole 352 for
realizing convenient attachment and detachment of the head
56 relative to the pole 52. The connecting portion 562 has a
diameter gradually decreasing from the base portion 560
towards the probe portion 564. The connecting portion 562
has a shape similar to a cone. The probe portion 564 1s formed
on a rear distal end of the connecting portion 562. In this
embodiment, the probe portion 564 is a ball having a curva-
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ture radius less than that of the light incident face 62 of the
lens 60. Thus, the probe portion 564 can contact a deepest
position of the light incident face 62 successiully.

The operating element 90 1s fixed to the front end of the
pole 52 of the second positioning element 50. The operating
clement 90 may be operated by an user to drive the second
positioning element 50 to move frontward or rearward. The
measuring element 80 1s fixed to the operating element 90.
The measuring element 80 can detect the moving distance of
the operating element 90 or the second positioning element
50, thereby calculating the thickness of the lens 60.

In use of the apparatus, the lens 60 1s firstly disposed 1n the
groove 340 of the third support 30. The probe portion 46 of the
first positioning element 40 simultaneously presses against
the depression 66 of the light emergent face 64 of the lens 60
at the time when the lens 60 1s disposed 1n the groove 340. The
operating element 90 1s then operated to drive the second
positioning element 50 to move towards the lens 60 from an
initial position. When the second positioning element 50
moves to a final position where the probe portion 564 presses
against the light incident face 62 of the lens 60, the operation
of the operating element 90 is stopped. The measuring ele-
ment 80 calculates the thickness of the lens 60 according to a
moving distance of the second positioning element 30
between the mmitial position and the final position. For
example, a value of an mmtial distance (i.e., the distance
between the two probe portions 464, 564 before movement of
the second positioning element 50 towards the lens 60)
between the two probe portions 464, 564 1s stored in the
measuring element 80. After measuring the moving distance
of the second positioning element 50, the measuring element
80 obtain a result of the thickness of the lens 60 by using the
initial distance minus the moving distance. Furthermore, the
value of the thickness of the lens 60 may be shown on a screen
82 of the measuring element 80 for observation. As a resullt,
the thickness of the lens 60 can be conveniently and rapidly
obtained by using the apparatus.

It 1s to be understood, however, that even though numerous
characteristics and advantages of the present embodiments
have been set forth 1n the foregoing description, together with
details of the structures and functions of the embodiments, the
disclosure 1s illustrative only, and changes may be made 1n
detail, especially in matters of shape, size, and arrangement of
parts within the principles of the invention to the full extent
indicated by the broad general meaming of the terms 1n which
the appended claims are expressed.

What 1s claimed 1s:

1. An apparatus for measuring a thickness of a lens, com-

prising:

a first support;

a first positioning element fixed to the first support, the first
positioning element comprising a probe portion for con-
tacting a first face of the lens;

a second support spaced from the first support;

a second positioning element movably mounted to the sec-
ond support, the second positioning element comprising
a probe portion for contacting a second face of the lens,
the second face of the lens for being opposite to the first

face of the lens:

a third support comprising a base and an arm extending

from the base, the arm of the third support being config-
ured for supporting the lens thereon, the arm of the third
support defining a groove 1n a top end thereof and two
blocks formed in the groove, the two blocks abutting
against the first face of the lens; and

a measuring element;
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wherein the first positioning element 1s configured for
holding the lens 1n position by using the probe portion
thereol to abut against the first face of the lens, the
second positioning element 1s movable towards the lens
from a first position away from the lens, to a second
position where the probe portion of the second position-
ing element abuts against the second face of the lens, the
measuring element configured for calculating the thick-
ness of the lens according to a distance between the first
position and the second position.

2. The apparatus of claim 1, wherein the probe portion of
the first positioning element 1s spherical and has a curvature
radius less than that of a contacted point of the first face of the
lens, and the probe portion of the second positioning element
1s spherical and has a curvature radius less than that of a
contacted point of the second face of the lens.

3. The apparatus of claim 1, wherein each of the first
support and the second support comprises a chassis and an

arm extending from the chassis, the arms of the first support

and the second support defining through holes for extension
of the first positioning element and the second positioning
clement, respectively.

4. The apparatus of claim 3, wherein each of the first
support and the second support comprises a slot defined 1n a
top end of the arm thereof and communicating with the
through hole.

5. The apparatus of claim 3, wherein each of the first
positioning element and the second positioning element com-
prises a pole extending through the through hole of each of the
first support and the second support, and a head detachably
mounted to the pole thereof.

6. The apparatus of claim 5, wherein the head of each of the
first positioning element and the second positioning element
comprises a base portion connected to an end of the pole of
cach of the first positioning element and the second position-
ing element, and a connecting portion connected to the base
portion, the probe portion being formed on a distal end of the
connecting portion.

7. The apparatus of claim 6, wherein the connecting portion
has a diameter gradually decreasing from the base portion
towards the probe portion.

8. The apparatus of claim 1, wherein the first support, the
third support and the second support are arranged along a
straight line.

9. The apparatus of claim 1 further comprising an operating,
clement fixed to the second positioning element, wherein the
measuring element 1s fixed to the operating element.

10. The apparatus of claim 9, wherein the measuring ele-
ment comprises a display screen configured to display a value
of the thickness of the lens.

11. A method for measuring a thickness of a lens, compris-
ng:

providing a first support with a first positioning element

fixed to the first support, a second support with a second
positioning element movably mounted to the second
support, a third support located between the first support
and the second support, the first support, the second
support and the third support each comprising a chassis
and an arm extending from the arm, the first positioning
clement extending through the arm of the first support,
the second positioning element extending through the
arm of the second support, and the lens being disposed
on the arm of the third support, the arm of the third
support defining a groove 1n a top end thereof and two
blocks formed in the groove, the two blocks abutting
against the first face of the lens;
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disposing a lens on the third support so as to enable the first
positioning element to abut against a first face of the

lens;

moving the second positioning element towards the lens
from a first position, to a second position where the
second positioning element abuts against a second face
of the lens opposite to the first face of the lens,

calculating the thickness of the lens according to a distance
between the first position and the second position.

12. The method of claim 11, wherein each of the first face
and the second face of the lens comprises a concave part, the
first positioning element and the second positioning element
cach comprising a probe portion to contact the corresponding
concave part.

13. The method of claim 12, wherein the probe portion of
the first positioning element 1s spherical and has a curvature
radius less than that of the concave part of the first face of the
lens, and the probe portion of the second positioning element
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1s spherical and has a curvature radius less than that of the
concave part of the second face of the lens.

14. The method of claim 12, wherein each of the first
positioning element and the second positioning element com-
prises a pole and a head detachably mounted to the pole, the
probe portion being a part of the head.

15. The method of claim 12, wherein the head of each of the
first positioning element and the second positioning element
comprises a base portion connected to the pole of each of the
first positioning element and the second positioning element,
and a connecting portion connecting the base portion with the
probe portion, the connecting portion having a cone shape
and the probe portion being formed on a sharp end of the
connecting portion.

16. The method of claim 12, wherein the concave part of

the first face of the lens 1s a light incident face of the lens, and
the second face of the lens 1s a convex tace with the concave

part of the second face defined 1n a center of the convex face.
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